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AMIMJMENm^Q THE CLAIMS: 

The FREMMINARY AMENDMENT & PRIOR ART S^A^W^tfiat Af^licahis mailed to 
the Patent and Trademark Office on 23 November 2004 canceled claims i Ao^i 23 without 
prejudice, in favor of new claims 29 through 51. 
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24(ctt£ieotly amended). Receiver apparatus for digital signals of a prescribed baud rate 
transmitted by respective amplitude-modulated radio-fre*|uency carriers through a medium 
subject to muftipath distortion, said receiver apparatus comprising: 

a receiver front-end connoted for responding to any selected xme of ^d dS^tal sign&b 
transmitted by respective amplitude-modulated 
medium subject to iimltipa^ 

intermediate-frequency carrier that is anipfitude-mo&ulated in accordance wifii said selected one 
of said digital signals and any muitipath distortion thereof; 

demodulator and oversamp^^^ connected to 

receive said ampfstude-modulated mtermeSaie-lk^pency carrier from saiS receiver front-end 
and to supply a digitd'*ase!md^ rate higher than sai<f prescribed%aud 

rate; 

an analyzer filter for generating tiie discrete Fourier transform traf^orms of successive 
portions of said digital baseband signal, said analyzer filter connected to receive said digital 
baseband signal from said demodulator and oversampiing anaibg-to-digitai conversion circuitry; 

a bank of multipliers for multiplying the terms of each said discrete Fourier transform of 
said digital baseband signal, term by term, by respective ones of ffetp an adaptive set of 
weighting coefficients to generate a set of products descri>ing the discrete Fourier transform of 
an equalizer response to said digital baseband signal; 

apparatus for generating, in response to the discrete Courier transforms of successive 
portions of saM digj^i teasdbaad signal ^iat provide a sampling wkfew mvfe tteusji a 
succession of different positions in each of successive data fields, said adaptive s et of weighting 
coefficients for use bv saklfeank of multipliers; 

a synthesizer filter connected for receiving said set of products from said bank of 
multipliers and for generating herefrom said equalizer response as the inverse discrete Fourier 
transform of said discrete Fourier transform of said equalizer response described fey said set of 
products; 
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a decimation filter connected for resampling said equalizer response suppified fiom said 
synthesizer filter to generate as a decimation filter response an equalized digital baseband signal 
re-sampled at said prescribed baud rate; and 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream. 

25(currentfy amended). The claim 2 4 receiver apparatus of claim 24 , fuilfter comprising: 
wherein said apparatus for generating said adaptive set of weighting coefficients for use by said 
bank of multipliers comprises: 

apparatus for computing th e discrete Fourier transforms of successiv e portions of each 
data field of said digital baseband signal, as suppli e d by said demodulator and oversampling 
analog to digital conversion circuitry ; 

estimation circuitry responsive to said decimation filter response for generating ||a}J an 
oversampling-rate estimation of tfee baseband digital modulating signal in accordance with which 
said selected one of said single carrier digital modulation signals was generated; 

apparatus for computing the discrete Fourier transforms of successive portions of said 
oversampling-rate estimation of the baseband digital modulating signal in accordance with which 
said selected one of said single carrier digital modulation signals was generated* which 
successive portions of said oversampling-rate estimation of the baseband digital modulating 
signal correspond with respective ones of said successive portions of said digital baseband signal 
used for compu^ng discrete Foxier tr^formsin said apparatus for computing the discrete 
Fourier transforms of successive portions of said digital baseband signal; 

read-only memory for storing a discrete Fourier transform characterization of ideal 
reception channel response; 
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computer circuitry for generating discrete Fourier transfonii descriptions of said set of 
weighting coefficients, through tenn-by-correspon<fing-term multiplication of each of said 
discrete Fourier transforms of successive portions of said oversampiing-rate estimation of the 
baseband digital modulating signal by said disc^ie Fourier transform diaracterization of ideal 
recepfionc&annel response as read from said readonly memory, foflbwed&y 
tenn4)yKXOTespO!Kling-t^^ terms by the discrete Fourier 

transform from the portion of said digital baseband signal corresponding with &at said 
successive portion of said oversamp&ig-raie estimation of the baseband digital modulating 
'signal-used for generating said discrete Foisfertr^^ tfcereofused in said 
term-by-corresponding-term multiplicafion, ftiereby generating one of successive discrete 
Fourier transform descriptions of said adaptive set of weighting coefficients; and 

a bank of digital lowpass fi^^ resulting terms of said 

successive discrete Fourier transform descriptions of said adaptive set of weighting coefficients, 
to generate respective lowpass filter responses applied to said3>ank of multipliers as said 
adaptive set of weighting coefficients. 

26(currently amende). The clakn 24 receiver apparatus of claim 24 , fiirtfaor comprising: 
wherein said apparatus for generating said adaptive set of weighting coefficients for use fry said 
bank of multipliers comprises: 

apparatus for computing the discrete Foiuier tronsfonns of successive pofrions of each 
data field of said digital baseband signal, as supplied by said demodulator and ovorsnmpling 
analog to digital conv e rsion circuitry; 

estimation circuitry responsive to said decimation filter response for generating a 
Nyquist-filfered oversampling-rate estimation of the baseband digM modulating signal in 
accordance with which said selected one of said single carrier digital modulation signals was 
generated; 
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apparatus for computing the discrete Fourier transforms of successive portions of said 
jNyquist-filtered oversampiing-rate estimation of the baseband digital modulating sigpil in 
accordance with which said selected one of said singl e- carrier digiml moduf ation signals was 
generated, which successive portions of said Nyquist-fikered oversampling-rate estimation of the 
baseband distal modulating signal ^rrespond wifii respective ones of said successive portions 
of said digital baseband signal used for computing discrete Fourier transforms in said apparatus 
for computing the discrete Fourier transforms of suceessive^rtions of said digital baseband 
signal; 

computer ckcui&y for generating discrete Fourier transform descriptions of said set of 
weighting coefficients, through ^ ierm^by-corre^pondmg-term division of each of the discrete 
Fourier transforms of successive portiom of saM estimation 
of the baseband digital modulating signa! by &e discrete Fomier teMsform of the corresponding 
portion of said digital baseband, thereby generating one of successive discrete Fourier transform 
descriptions of said adaptive set of weighting coefficients; and 

a bank of digital lowpass fitters for smoothing respective resulting terms of said 
successive discrete Fourier transform descriptions of said Captive set of weighting coefficients 
to generate respective lowpass filter responses applied to said bank of multipliers as said 
adaptive set of weighting coefficients. 

27(currently amended). Receiver apparatus for digital signals of a prescribed baud rate 
transmitted by respective amplitude-modulated radio-frequency carriers through a medium 
subject to muttipaifa distortion, said receiver apparatus comprising: 

a receiver front-end connected for responding to any selected one of said digital signals 
transmitted by respective amplitade-modnlated radio-frequency carriers ferou^i^a^ said 
medium subject to multipath distortion, to generate an amplitude-modulated 
intermediate-frequency carrier that is ampiitude-modufated in accordance with said selected one 
of said digital signals and any muitipath distOTtion feereof; 
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anak>g^o-digital conversion circuitry connected to receive as its respective input signal 
said amplitude-modulated intermediate-frequency carrier from said receiver front-end and to 
supply, at an oversampling rate higher than said prescribed baud rate, a digitized 
amplitude-modulated intermediate-frequency carrier; 

an analyzer filter for generating the discrete Fourier transform transforms of successive 
portions of said digitized an^Htude-moduiated intermediate-frequency carrier, said analyzer 
filter connected to receive said ang>litude-modulated intennediate-frequency carrier from said 
receiver front-end; 

a bank of multipliers for multiplying the terms of each said discrete Fourier transform of 
said amplitude-modulated intermediate-frequency carrier, term by term, by respective ones of a 
an adaptive set of we ighting coefficients to generate a set of products describ ing the discrete 
Fourier transform of an equalizer response to said amplitude-modulated intermediate^ frequency 
carrier; 

a pparatus for generating, in response to the discrete Fourier transforms of successive 
portions of said amplitude-modulated intermediate-frequency carrier that provide a sampling 
window moving through a succession of different positions in each of successive data fields, said 
adaptive set of weighting coefficients for use by said bank of multiplies; 

a synthesizer filter connected for receiving said set of products from said bank of 
multipliers and for generating therefrom said equalizer response as the inverse discrete Fourier 
transtbim of said discrete Fourier transform of said equalizer response described by said set of 
products; 

digital synchrodyne circuitry connected to receive said equalizer response from said 
synthesizer filter and to supply a digital baseband signal at an oversampling rate higher than said 
prescribed baud rate; 

a decimation filter connected for re-sampling said digital baseband signal supplied from 
said demodulator and oversampling analog-to-digital conversion circuitry, to generate as a 
decimation filter response an equalized digital baseband signal re-sampled at said prescribed 
baud rate; and 
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decoding apparatus connected for decoding said decimation filter response to recover a 
data stream. 

28(cuirenfly amended). Hie claim 24 receive apparatus of (jam 27, fiir&cr comprising: 
wherein said apparatus for generating said successive sets of Weighting coefficients for use by 
said bank of multipl iers comprises: 

apparatus for computing th e discrete Fouri e r transforms of gucc e ssive portions of each 
data field of said digitized amplitude modulated interm e diate frequency carrier, said analog to 
digital conversion circuitry being connected to .soppily said digitized amplitude modulated 
intermediate frequ e ncy carrier to said apparatus for computing fee discret e Fourier transforms of 
successive portions of each data field of said digitiz e d amplitude modulated int e rm e diat e ■ 
frequ e ncy carrier; 

estimation circuitry responsive to said decimation filter response for generating an 
oversampling-rate estimation of the baseband digital modulating signal in accordance with which 
said selected one of said singl e carrier digital modulation signals was generated; 

a balanced amplitude modulator for modulating an oversampling-rate digital signal 
descriptive of an unmodulated intermediate-frequency carrier by said oversampling-rate 
estimation of the baseband digital modulating signal in accordance with which said selected one 
of said singl e carri e r digital modulation signals was generated, thereby to generate an 
oversampling-rate digital signal descriptive of a suppressed-carrier double-sideband signal; 

an ideal-channel-response vestigial-sideband filter for supplying a 
vestigial-sideband filter response to said oversampling-rate digital signal descriptive ofTFall the 
suppressed-carrier double-sideband signal supplied to said vestigial-sideband filter as its 
respective input signal by a connection from said balanced amplitude modulator; 
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a further analyzer filter for computing discrete Fourier transforms of successive ^portions 
of said vestigial-sideband filter response, which successive portions of said vestigial-sideband 
filter response correspond with respective ones of said successive portions of said 
amplitude-modulated intermediate-frequency carrier used for computing said discrete Fourier 
transforms thereof; 

computer circuitry for generating discrete Fourier transform descriptions of said set of 
weighting coefficients, through tenn^by-corre^)onding-tenn division of each of the discrete 
Fourier transforms of successive portions of said vestigial-sideband filter response by the 
discrete Fourier transform of the coire^pontKng poison of said digitize! amplitude-modulated 
intermediate-frequency carrier, thereby generating one of successive discrete Fourier transform 
descriptions of said adaptxve set of weighting coefficients; and 

a bank of digital lowpass filters for smoothing respective resulting terms of said 
successive discrete Fourier transform descriptions of said adaptive set of weighting coefficients 
to generate respective iowpass filter responses applied to saM%ank of muitipiiers as said 
adaptive set of weighting coefficients. 

29(currently amended). Receiver apparatus for digital signals of a prescribed baud rate 
transmitted by respective amplitude-modulated radio-frequency carriers through a medium 
subject to multipath distortion, said receiver apparatus comprising: 

a receiver front-end connected for responding to any selected one of said digital signals 
transmitted t>y respective ampiitude-moduiate^ra^^ carriers ihrougji Ma!l said 

medium subject to multipath distortion, to generate an amplitude-modulated 
intermediate-frequency carrier that is amplitude-modulated in accordance with said selected one 
of said digital signals and any multipath distortion thereof; 
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a first adaptive digital fiker having a kernel composed of weighting coefficients feat can 
fee adjusted, said first adaptive digital filter connected for supplying a first adaptive digital fitter 
response to said ampi tade-modulated intermediate-frequency carrier as amplitude-modu&ted in 
acconiance with said selected one of said digital signals; 

apparatus for computing respective discrete Fourier transforms responsive to successive 
portions of said ampiitude-modaiated intorm^Jfete-fiE^iency earner feat is ^nq5lito<te-moAilMai 
in accordance wife said selected one of said digital signals and any multipafe distortion feereof, 
said successive portions of said ampfimde-modulated Intmnediate-lTequCTcy earner providing a 
sampling window moving through a succession of ^iffereat f^asitions in each of successive data 
fields time generally without substantial intcrruptioa ; and 

apparatus for computing fee weighting coefficients of said first adaptive digital filter so 
as to suppress an unwanted portion of said first adaptive digital filter response arising from the 
amplitude of said amplitude-modulated intermediate-frequency carrier being modulated in 
accordance wife muftipafe distortion of said selected one of said digital signals, wife fee 
computations of said weighting coefficients being based on said discrete Fourkr transforms of 
said successive portions of said amplitude-modulated intermediate-frequency carrier providing 
said sampling window moving through said succession of different positions in each of said 
successive data fields-time, 

30(currentiy amended) , The claim 29 receiver apparatus of claim 29 , wherein said sampling 
window moving through a succession of different positions in each of said successive data fields 
continually in time is a sliding window that generally advances a given number of samples at a 
time. 
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31 (currently amended), The claim 29 receiver apparatus of claim 29, wherein said samplmg 
window moving through a succession of different positions in each of said successive data fields 
continually in time generally moves b!ock-by-block over contiguous successive portions of said 
amplitude-modulated intermediate-frequency carrier. 

32(curreniiy amended). Hie claim 29 receiver apparatu s of claim 29, wherein said first 
adaptive digital filer is a baseband filter; and wherein said receiver apparatus fintfeer comprises, 
within said apparatus for computing discrete Fourier transforms responsive to successive 
portions of said amplitude-modulated intermediate-frequency carrier that is amplitude-modulated 
in accordance with said selected one of said digital signals and any imiitipath distortion: 

demodulator and oversampling analog-to-digital conversion circuitry connected to 
receive said amplitude-moduiated intermediate-fiequency carrier firom sai&receiver front-end 
and to supply a digital baseband signal sampled at an oversampMng rate higher than said 
prescribed baud rate, which digital baseband signal is applied as a respective input signal to said 
first adaptive digital filter, and 

apparatus for computing said discrete Fourier transforms from successive portions of said 
digital baseband signal, which successive portions of said digital baseband signal respectively 
result from demodulation of said successive portions of said amplitude-modulated 
intermediate-frequency carrier, said demodulator and oversampling analog-to-digital conversion 
circuitry being connected to supply said digital baseband signal to said apparatus for computing 
said discrete Fourier transforms from successive portions of said digital baseband signal. 

33(currendy amended). Hie claim 32 receiver apparatu s of claim 32. wherein the kernel of said 
first adaptive digital filter has weighting coefficients at intervals corresponding with integral 
numbers of half cycles of said oversampling rate, said receiver apparatus further comprising: 
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a decimation filter connected for re-sampMng said first adaptive digital filter response to 
generate ^, as^ a decimation filter response [(, a|| that re-samples said digital baseband signail to 
re sampl e d at said prescribed baud rate; and 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream. 

34(current!y amended). The claim 33 receiver apparatu s of claim 33, as constructed for die 
reception of vestigial-sideband digital television broadcast signals, wherein said decoding 
apparatus comprises: 

trellis decoding apparatus for decoding said decimation filter response to generate 
trellis-decoded data, said trellis decoding apparatus being connected to receive said decimation 
filter response from said decimation filter, 

a data de-interleaver for de-interleaving convolutionai interleaving in said trellisKlecoded 
data to generate a data de-interleaver response, said data de-interleaver being connected to 
receive said treliis-decoded data from said trellis decoding apparatus; 

Reed-Solomon error correction circuitry for correcting errors in said de-interleaver 
response to recover randomized data, said Reed-Solomon error correction circuitry being 
connected to receive said data de-interleaver response from said data 
de-interleaver; and 

a data de-randomizer for de-randomizing said randomized data to recover a transport 
stream for application to a further portion of said receiver apparatus, 

35(currently amended). The claim 33 receiver apparatus of claim 33, wherein said apparatus 
for computing the weighting coefficients of said first adaptive digital filter comprises: 
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estimation circuitry responsive to said decimation filter response for generating an 
oversam£ling-rate estimation of the baseband digital modulating signal in accordance with which 
said selected one of said digital signals amplitud e - modulat e d radio fr e qu e ncy carriers was 
generated; 

apparatus for computing the discrete Fourier transforms of successiv e portions of said 
oversampiing-rate estimation of the baseband digital modulating sijnial in accordiance with which 
said selected one of said digiiaf signals a mplitude-mo^ carriers was 

generated, which successive portions of said oveisampimg-iate estimation of &e baseband 
digital modulating signal correspond with respective ones of said successive portions of said 
digital baseband signal used for computing discrete in said apparatus for 

computing the discrete Fourier transforms of successive portions of said digital baseband signal-; 

read-only memory for storing a discrete Fourier transform characterization of ideal 
reception channel response; 

computer circuitry for generating discrete Fourier transform characterizations of the 
actual reception channel, through term-by-corresponding-term multiplication of each of said 
discrete Fourier transforms of successive portions of said oversampling-rate estimation of .fee- 
baseband digital modulating signal by said discrete Fourier transform characterization of ideal 
reception channel response as read from said read-only memory, followed by 
term-by-corresponding-term division of the resulting product terms by the discrete Fourier 
transform of the portion of said digital baseband signal corresponding wife feat said successive 
portion of said oversampling-rate estimation of the baseband digifef modulating signal 
generating said discrete Fourier transform thereof used in said term-by-corresponding-term 
multiplication, followed by inverse discrete Fourier transformation of fee resulting quotient 
terms to generate one of a set of successive inverse discrete Fourier transforms; and 

a bank of digital lowpass filters for smoothing fee terms of said successive inverse 
discrete Fourier transforms to specify fee weighting coefficients in the kernel of said first 
adaptive digital filter. 
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36(curiently amended). The claim 35 receiver apparatus of claim 35, wherein said estimation 
circuitry comprises: 

a data slicer connected to receive said decimation filter response from said adaptive 
decimation filter and to supply a quantized decimation filter response; 

a symbol coder for recoding said quantized decimation filter response into a 
baud-rate estimation of the baseband digital modulating signal; and 

an interpolation filter of a type that substantia l essentially preserves in its output signal 
the system fimction described in its input signal, said interpolation filter connected for receiving 
said baud-rate estimation of the baseband digital modulating signal and for supplying said 
oversam£ling-rate estimation of the baseband digital modulating signal to said apparatus for 
computing the discrete Fourier transforms of successive portions of said oversampling-rate 
estimation of the baseband digital modulating signal in accordance with which said selected one 
of said amplitude modulated radio frequency carriers digital signals was generated. 

37(currently amended). The claim 35 receiver apparatus of claim 35 , wherein said estimation 
circuitry comprises: 

a trellis decoder also included within said decoding apparatus connected for decoding 
said decimation filter response to recover If all said data stream, said trellis coder connected to 
receive said decimation filter response from said adaptive decimation filter and to supply 
preliminary estimates of symbol values as well as a trellis decoder response; 

a symbol coder for recoding said preliminary estimates of symbol values supplied from 
said trellis decoder response, to generate a baud-rate estimation of the baseband digital 
modulating signal; and 

an interpolation filter of a type that raibstantialiy essentially preserves in its output signal 
the system function described in its input signal connected for receiving said 
baud-rate estimation of the baseband digital modulating signal and for supplying said 
oversampling-rate estimation of the baseband digital modulating signal to said apparatus for 
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computing the discrete Fourier transforms of successive portions of said oversampling-rate 
estimation of the baseband digital modulating signal in accordance with which said selected one 
of said amplitud e modulat e d radio frequency carri e rs digital signals was generated. 

3 8(currenily amended). The claim 35 receiver apparatu s of claim 35 , wherein said apparatus 
for computing the discrete Fourier transforms of successive portions of each data field of said 
digital baseband signal is of a type using a sliding windbw of said digital baseband sigpal for 
such computation, and wherein said apparatus for computing the discrete Fourier transforms of 
successive portions of said oversampling-rate estimation is of a type using a sliding window of 
said oversampling-rate estimation for such computation. 

39(currently amended). The claim 33 receiver apparatu s of claim 33, wherein said 
apparatus for computing the weighting coefficients of said first adaptive digital filter comprises: 

estimation circuitry responsive to said decimation filter response for generating a 
Nyquist-filtered oversampling-rate estimation of the baseband digital modulating signal in 
accordance with which said selected one of said amplitude modulated radio-frequency carriers 
digital signals was generated; 

apparatus for computing the discrete Fourier transforms of successive portions of said 
Nyquist-filtered oversampling-rate estimation of the baseband digital modulating signal in 
accordance with which said selected one of said amplitude modulated radio frequency carriers 
digital signals was generated, winch successive portions of said Nyquist-filtered 
oversampling-rate estimation of the baseband digital modul ating signal correspond with 
respective ones of said successive portions of said digital baseband signal used for computing 
discrete Fourier transforms in said apparatus for computing the discrete Fourier transforms of 
successive portions of said digital baseband signal; 
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computer circuitry for generating discrete Fourier transfonn descriptions of the kernel 
desired in said first adaptive digital filter through term-by-corresponding-term division of each of 
4e discrete Fourier transforms of successive portions of said Nyquist-fiitered oversampiing-rate 
estimation of the baseband digital modulating signal by the discrete Fourier transfonn of the 
corresponding portion of said digital baseband signal, and thereafter generating inverse discrete 
Fourier transforms of said discrete Fourier transform descriptions of the kernel desired in said 
first adaptive digital filter; and 

a bank of digital iowpass filters for smoothing the terms of said inverse discrete Fourier 
transforms to specify the weighting coefficients in the kernel of said first adaptive digital filter. 

40(current!y amended). The cla i m 39 receiver apparatus of claim 39, wherein said estimation 
circuitry comprises: 

a data sheer connected to receive said decimation filter response from said adaptive 
decimation filter and to supply a quantized decimation filter response; 

a symbol coder for recoding said quantized decimation fitter response into a baud-rate 
estimation of the baseband digital modulating signal; and 

an interpolation filter connected for receiving said baud-rate estimation of the baseband 
digital modulating signaland supplying said Nyquist-filtered oversampling-rate estimation of the 
baseband digital modulating signal to said apparatus for computing the discrete Fourier 
transforms of successive portions of said Nyquist-filtered oversampling-rate estimation of the 
baseband digital modulating sigpai in accordance with which said selected one of said 
amplitud e modulat e d radio frequency carri e rs digital signals was generated. 

4 1 (currently amended) . The claim 39 receiver apparatus of claim 39, wherein said 
estimation circuitry comprises: 



17 



Atty. Dkt. # ALRL03A 



Response to 1 st Office Action 



PATENT App. U 09/823,500 



a trellis decoder also included within said decoding apparatus connected for decoding 
said decimation filter response to recoverjfja]] said data stream, said treflis coder connected to 
receive said decimation filter response from said adaptive decimation fitter and to supply 
preliminary estimates of symbol values as well as a trellis decoder response; 

a symbol coder for receding said preliminary estimates of symbol values supplied from 
said trellis decoder response, to generate a baud-rate estimation of the baseband digital 
modulating signal; and 

an interpolation filter connected for receiving said baud-rate estimation of the baseband 
digital modulating signal and supplying said Nyquist-Fiitered oversampling-rate estimation of the 
baseband digital modulating signal to said apparatus for computing the discrete Fourier 
transforms of successive portions of said Nyquist-filteiedovers^pling-iate estimation of the 
baseband digital modulating signal in accordance with which said selected one of said 
amplitud e modulated radio frequency carriers digital signals was generated. 

42(currently amended). The claim 29 receiver apparatu s of claim 29 ; wherein said first 
adaptive digital filter is a baseband filter connected for responding to a real component of a 
digital baseband signal; and wherein said receiver apparatus further comprises, within said 
apparatus for computing discrete Fourier transforms responsive to successive portions of said 
amplitude-modulated intermediate-frequency carrier that is amplitude-modulated in accordance 
with said selected one of said digital signals and any mukipath distortion: 

a controlled oscillator for generating in-phase oscillations and quadrature-phase 
oscillations as components of complex oscillations , the frequency and phase of which said 
complex oscillations are controlled by an automatic frequency and phase control signal; 

a first mixer connected for mixing said amplitude-modulated intermediate-frequency 
carrier supplied from said receiver front-end w&h said in-phase oscillations to generate a first 
mixer response; 
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a first analog lowpass filter connected to receive said first mixer response as a respective 
input signal and to supply an analog in-phase baseband signal in response thereto; 

a first analog-to-digital converter connected for digitizing said analog in-phase baseband 
signal to generaie||anj| a digital in-phase baseband signal sampled at an oversampling rate 
higher flian said prescribed baud rate and applied to said first adaptive digital fitter as its 
respective input signal; and 

apparatus for computing said discrete Fourier transforms from successive portions of said 
digital in-phase baseband signal, which successive portions of said digital in-phase baseband 
signal respectively result from demodulation of said successive poliosis of said 
amplitude-modulated intermediate-frequency carrier, said first analog-to-digital converter being 
connected to supply said digital in-phase baseband signal to said apparatus for computing said 
discrete Fourier transforms from successive portions of said digital in-phase baseband signal 

43 (currently amended). The claim 4 2 receiver apparatus of claim 44, wherein said 
apparatus for computing the said discrete Fourier transforms of successive portions of each data 
field of said digital in-phase baseband signal is of a type using a sliding window of said digital 
baseband signal for such computation, and wherein said apparatus for computing the said 
discrete Fourier transforms of successive portions of said Nyquist filtered oversamypling-rate 
estimation is of a type using a sliding window of said Nyquist filtered oversampling-rate 
estimation for such computation. 

44(currently amended). The claim 4 2 receiver apparatus of claim 42 constructed for th e 
r e ception of a selected one of singl e carrier digital modulation signals corresponding to said 
digital s ignals transmitted by respectiv e amplitude modulated radio frequency carri e rs , further 
comprising: 
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a second mixer connected for mixing said amplitude-modulated intermediate-ftequency 
carrier supplied from said receiver front-end with said quadrature-phase oscillations to generate a 
second mixer response; 

a second analog lowpass filter connected to receive said second mixer response as a 
respective input signal and to supply an analog quadrature-phase baseband signal in response 
thereto; 

a second analog-to-digital converter connected for digitizing said analog 
quadrature-phase baseband signal to generate a Sgitarquadimure-phase baseband signal sampled 
at said oversampling ratehigher ton said prescribed baud rate; 

a second adaptive digital filter ef having a kernel composed of weighting coefficients that 
can be adjusted to be similar to said kernel of said first adaptive digital filter, said second 
analog-to-digital converter being connected to said second adaptive digital filter for applying 
said digital quadrature-phase baseband signal to said second adaptive digital filter as |[aJl its 
respective input signal, said second adaptive digital filter supplying a second fet adaptive digital 
filter response to its input signal as convolved with said kernel of said second adaptive digital 
filter; 

a digital-to-analog converter connected to receive as its respective input signal said 
second adaptive digital filter response from said second adaptive digital filter and connected to 
supply an analog second adaptive filter response therefrom; 

a third analog lowpass filter connected to receive as its respective input signal said analog 
second adaptive filter response from said digital-to-analog converter and to supply a third analog 
lowpass filter response therefrom to said controlled oscillator as said automatic frequency and 
phase control signal; 

a decimation filter connected for re-sampling said first adaptive digital filter response to 
generate, as a decollation filter response, an in-phase digital baseband signal re-sampled at said 
prescribed baud rate; 
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decoding apparatus connected for decoding said decimation filter response to recover a 
data stream; 

estimation circuitry responsive to said decimation filter response for generating an 
oversampling-rate estimation of fee baseband digital modulating signal in accordance with which 
said selected one of said single carri e r digital modulation signals was generated; 

apparatus for computing the discrete Fourier transforms of successive portions of said 
oversampiing-rate estimation of the baseband digital modulating signal in accordance with which 
said selected one of said single carrier digital modulation digital signals was generated, which 
successive portions of said oversampling-rate estramtion of the^baseband digital modulating 
signal correspond with respective ones of said successive portions of said digital baseband signal 
used for computing discrete Fourier transforms in said apparatus for computing the discrete 
Fourier transforms of successive portions of said digital baseband signal; 

computer circuitry for generating discrete Fourier transform characterizations of the 
actual reception channel through term-by-corresponding-term division of each of the discrete 
Fourier transforms of successive portions of said oversampling-rate estimation of the baseband 
digital modulating signal by the discrete Fourier transform of the corresponding portion of said 
digitaibaseband signal, thereafter generating discrete Fourier transform descriptions of the 
kernel desired in each of said first and said second adaptive digital filters through 
term-by-corresponding^term division of each of the discrete Fourier transform characterizations 
of the actual reception channel by a discrete Fourier transform characterization of an ideal 
reception channel, and thereafter generating inverse discrete Fourier transforms of said discrete 
Fourier transform descriptions of the kernel desired in each of said first and said second adaptive 
digital filters; and 

a bank of digital lowpass filters for smoothing the terms of said inverse discrete Fourier 
transforms to specify the weighting coefficients in the kernel of each of said first and said second 
adaptive digital filters. 
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45(cuirailly amended). The claim 29 receiver apparatus of claim 29, further comprising: 

analog-to-digita! conversion circuitry connected to receive as its respective input signal 
said amplitude-modulated intermediate-frequency carrier from said receiver front-end and to 
supply, at an oversampfingiBte iugjher than said prescribed baud rate, a digitized 
amplitude-modulated intermediate-frequency carrier applied as respective input signals to said 
first adaptive digital filter and to said apparatus For computing discrete Fourier transforms 
responsive to successive portions of said amplitude-modulated ihtennediate-frequency carrier 
that is amplitude-modulated in accordance with said selected one of said digital signals and any 
multipath distortion thereof; 

a digital controlled oscillator for supplying at said oversampling rate digital descriptions 
of in-phase oscillations and quadrature-phase oscillations as components of complex oscillations , 
the frequency and phase of which said complex oscillations are controlled by an automatic 
frequency and phase control signal; 

digital synchrodyne circuitry for supplying a digital baseband signal in response to said 
first adaptive digital filter response, said first adaptive digital filter connected to apply said first 
adaptive digital filter response to said digital synchrodyne circuitry as a respective input signal 
thereof, said digital controlled oscillator connected for supplying said descriptions of said 
in-phase oscillations to said digital synchrodyne circuitry for synchrodyning with said first 
adaptive digital filter response to generate a real component of said digital baseband signal at 
said oversampling rate, said controlled oscillator connected for supply ing said descriptions of 
said quadrature-phase oscillations to said digital synchrodyne circuitry for synchrodyning with 
said first adaptive digital filter response to generate an imaginary component of said digital 
baseband signal at said oversampling rate; 

a digital lowpass filter connected to receive said imaginary component of said digital 
baseband signal from said digital synchrodyne circuitry and connected to supply its iowpass 
filter response to said controlled oscillator as said automatic frequency and phase control signal; 
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a decimation filter connected for re-sampling said real component of said digital 
baseband signal supplied from said digital synchrodyne circuitry to generate, as a decimation 
filter response, a reaJ component of digital baseband signal re-sampled at said prescribed baud 
rate; 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream; 

estimation circuitry responsive to said decimation filter response for generating an 
oversampiing-rate estimation of the baseband digital modulating signal in accordance with which 
said selected one of said single carrier digital modulation signals was generated; 

a balanced amplitude modulator for modulating an oversampiing-rate digital signal 
descriptive of an unmodulated intermediate-frequency carrier by said oversampiing-rate 
estimation of the baseband digital modulating signal in accordance with which said selected one 
of said amplitud e modulat e d radio fr e quency carriers digital signals was generated, thereby to 
generate an oversampiing-rate digital signal descriptive of a suppressed-carrier double-sideband 
signal, said balanced amplitude modulator connected to receive digital descriptions of 
oscillations from said (Hgjtel cojitrolied oscillator as said oversampiing-rate digital signal 
descriptive of the unmodulated intermediate-frequency carrier; 

an ideal-channel-response vestigial-sideband filter for supplying a vestigial-sideband 
filter response to said oversampiing-rate digital signal descriptive of a suppressed-carrier 
double-sideband signal supplied to said vestigial-sideband filter as its respective input signal by a 
connection from said balanced amplitude modulator; 

apparatus for computing discrete Fourier transforms of successive portions of said 
vestigial-sideband filter response, which successive portions of said vestigial-sideband filter 
response correspond with respective ones of said successive portions of said 
amplitude-modulated intermediate-frequency carrier used for computing said discrete Fourier 
transforms thereof; 
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computer circuitry for generating discrete Fourier transform descriptions of tihe kernel 
desired in said first adaptive digital filter through term-by-corresponding-term division of each of 
the discrete Fourier transforms of successive portions of said vestigial-sideband filter response 
by the discrete Fourier transform of the corresponding portion of said amplitude-modulated 
intermediate-frequency carrier, and thereafter generating inverse discrete Fourier transforms of 
said discrete Fourier transform descriptions of the fcerne! desired in said first adaptive digital 
filter; and 

a bank of digital lowpass filters for smoothing fee terms of said inverse discrete Fourier 
transforms to specify the weighting coefficients in the kernel of said first adaptive digital filter. 

46(eurrently amended). Receiver apparatus for single-carrier digital modulation signals of a 
prescribed baud rate transmitted by respective amplitude-modulated radio-frequency carriers 
through a medium subject to muitipath distortion, said receiver apparatus comprising: 

a receiver front-end connected for responding to any selected one of said single-carrier 
digital modulation signals transmitted at radio frequencies, thereby to supply a converted digital 
modulation signal at intermediate frequencies; 

d e modulator and ov e rsampling analog to digital conversion synchrodyning circuitry 
connected for responding to said converted digital modulation signal to supply a first digital 
baseband signal and a second digital baseband signal, said first digital baseband signal resulting 
from synchrodyning said converted digital modulation signal with an intennediate-frequency 
carrier of a leading first phasing, said second digital baseband signal resulting from 
synchrodyning said converted digital modulation signal with an intermediate-frequency carrier of 
a lagging second phasing in quadrature with said leading first phasing, the relative lead of said 
first phasing of said intermediate-frequency carrier and the relative lag of said second phasing of 
said intermediate-frequency carrier being adjustable in response to an automatic frequency and 
phase control signal; 
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first and second adaptive digital filters, each having a respective kernel composed of 
weighting coefficients that can be adjusted, said first adaptive digital filter connected to receive 
as its respective input signal said first digital baseband signal supplied by said demodulator a nd 
oversampling analog to digital conversion synchrodyning circuitry, said first adaptive digital 
filter connected to supply -a first adaptive digital filter response to its respective input signal, said 
second adaptive digital filter connected to receive as its said respective input signal said second 
digital baseband signal supplied by said demodulator and overjampling analog to digital 
conv e r s ion synchrodyning circuitry, and said second adaptive digital filter connected to supply a 
second adaptive digital filter response to its respective input signal; 

a first decimation filter connected for re sampling said first adaptiv e digital filt e r 
r e spons e to generat e , as a first decimation fitter response, th e first digital bas e band signal 
re sampled at said prescrib e d baud rate; 

a second d e cimation filt e r conn e cted for re sampling said second adaptiv e digital S fteg 
respons e to g e n e rat e , as a se cond d e cimation filt e r respons e , th e s e cond digital bas e band signal 
r e sampl e d at said prescribed baud rat e ; 

a first adaptive-filter-kernel computer for computing the weighting coefficients in the 
kernel of said first adaptive digital filter, said first adaptive-filter-kernel computer connected to 
receive said first d e cimation adaptive digital filter response and to receive said first digital 
baseband signal supplied by said demodulator and oversampling analog to digital conversion 
synchrodyning circuitry; 

a second adaptive-filter-kernel computer for computing the weighting coefficients in die 
kernel of said first second adaptive digital filter, said second adaptive-filter-kernel computer 
connected to receive said second decimation adaptive digital filter response and to receive said 
second digital baseband signal supplied by said demodulator and oversampling analog to digital 
conv e rsion synchrodyning circuitry; 

apparatus for recovering a data stream from an equalized in-phase digital modulation 
signal that is formed by combining said first decimation adaptive digital filter response and said 
second decimation adiaptive digital filter response in a first way; and 



25 



Atty. Dkt. # ALRL03A 



Response to I s1 Office Action 



PATENT App. # 09/823,500 



apparatus for recovering said automatic frequency and phase control signal from an 
equalized quadrature-phase digital modulation signal that is formed by combining said first 
d e cimation adaptive digital filter response and said second decimation adaptive digital filter 
response in a second way, one of said first and second ways of combining said first decimation 
filter response and said second decimation filter response being additive in nature and the other 
being subtractive in nature. 

47(currently amended). The claim 46 receiver apparatu s of claim 46 , wherein said first 
adaptive-filter-kernel computer and said second adaptive-filter-kernel computer are each of a 
type using discrete Fourier transform procedures in its computations. 

48(currently amended). The claim 46 receiver apparatu s of claim 46, wherein said first 
adaptive-filter-kernel computer is operable to compute the discrete Fourier transforms of 
successive portions of said first digital baseband signal that provide a sampling window moving 
throug h a succession of different positions in each of successive data fields time gene rally 
without substantial int e rruption , to quantize said first decimation filter response and generate 
therefrom a first estimation of the baseband digital modulating signal in accordance with which 
said selected one of said single-carrier digital modulation signals was generated, to compute the 
discrete Fourier transforms of portions of said first estimation corresponding to said successive 
portions of said second digital baseband signal, to process the discrete Fourier transform of each 
portion of said first digital baseband signal with the discrete Fourier transform of the 
corresponding portion of said first decimation filter response for generating 
a discrete Fourier transform descriptive of the kernel desired in said first adaptive digital filter, 
to generate the inverse discrete Fourier transform of said discrete Fourier transform descriptive 
of the kernel desired in said first adaptive digital filter, and to generate the 
weighting coefficients for the kernel of said first adaptive digital filler by lowpass filtering 
each of the terms of the inverse discrete Fourier transform of said discrete Fourier transform 
descriptive of the kerne! desired in said first adaptive digital filter; 
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and wherein said second adaptive- filter-kernel computer is operable to confute the discrete 
Fourier transforms of successive portions of said second digital baseband signal that generally 
are contiguous in time, to quantize said second decimation filter response and generate therefrom 
a second estimation of the baseband digital modulating signal in accordance with which said 
selected one of said single-carrier digital modulation signals was generated, to compute the 
discrete Fourier transforms of portions of said second estimation corresponding to said 
successive portions of said second digital baseband signal, to process the discrete Fourier 
transform of each portion of said second digital baseband signal with fee discrete Fourier 
transform of the corresponding portion of said second decimation filter response for generating a 
discrete Fourier transform descriptive of the kernel desired in said second adaptive digital filter, 
to generate the inverse discrete Fourier transform of said discrete Fourier transform descriptive 
of the kernel desired in said second adaptive digital filter, and to generate the weighting 
coefficients for the kernel of said second adaptive digital filter by lowpass filtering each of the 
terms of the inverse discrete Fourier transform of said discrete Fourier transform descriptive of 
die kernel desired in said second adaptive digital filter. 

49(currently amended). Receiver apparatus for single-carrier digital modulation signals of a 
prescribed baud rate transmitted by respective amplitude-modulated radio-frequency carriers 
through a medium subject to multipath distortion, said receiver apparatus comprising: 

apparatus for converting a selected one of said single-carrier digital modulation signals 
transmitted at radio frequencies to an amplitude-modulated intermediate-frequency carrier; 

an analog-to-digital converter connected to receive as its respective input signal said 
amplitude-modulated intennedkte-frequency carrier from said apparatus for converting |f a1| said 
selected one of said single-earner digital modulation signals and to supply, at an oversampling 
rate higher than said prescribed baud rate, a digitized ampiitude-moduiated 
intermediate-frequency carrier; 
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a phase-spiitter connected to receive as its respective input signal said digitized 
amplitude-modulated intermediate-frequency carrier supplied from said analog-to-digital 
converter, said phase-splitter operable to supply orthogonal first and second phase-splitter 
responses; 

first and second adaptive digital filters, each having a respective kernel composed of 
weighting coefficients that can be adjusted, said first adaptive digital filter connected to receive 
as its respective input signal said first phase-splitter response supplied by said phase-splitter, said 
first adaptive digital filter connected to supply a first adaptive digital filter response to its 
respective input signal, said second adaptive digital filter connected to receive as its said 
respective input signal said second phase-splitter response suppled by said pfiase-spiitter and 
oversampling analog-to-digital conversion circuitry, and said second adaptive digital filter 
connected to supply a second adaptive digital filter response to its respective input signal; 

digital synchrodyne circuitry connected for generating at said oversampling rate a first 
digital baseband signal by synchrodyning said first adaptive digital filter response with an 
intermediate-frequency carrier of a leading first phasing and for generating at said oversampling 
rate a second digital baseband signal by synchrodyning said second adaptive digital filter 
response with an intermediate-frequency carrier of a lagging second phasing, die relative lead of 
said first phasing of said intermediate-frequency carrier and the relative lag of said second 
phasing of said intermediate-frequency carrier being adjustable in response to an automatic 
frequency and phase control signal; 

a first decimation filter connected for supplying a first decimation filter response 
generated by re-sampling to said prescribed baud rate said first digital baseband signal generated 
by said digital synchrodyne circuitry; 

a second decimation filter connected for supplying a second decimation filter response 
generated by re-sampling to said prescribed baud rate said second digital baseband signal 
generated by said digital synchrodyne circuitry; 
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a first adaptive-fiiter-kemel computer for computing the weighting coefficients in the 
kernel of said first adaptive digital filter, said first adaptive-filter-kernel computer connected to 
receive said first decimation filter response and to receive said first phase-splitter response 
supplied by said phase-splitter; 

a second adaptive-filter-kernel computer for computing the weighting coefficients in the 
kernel of said second adapti ve digital filter, said second adaptive-filter-kernel computer 
connected to receive said second dbcimation filter response and to receive said second 
phase-splitter response supplied by said phase-splitter; 

apparatus for recovering a data stream from an equalized in-phase digital modulation 
signal that is formed by combining said first decimation filter response and said second 
decimation filter response in a first way; and 

apparatus for recovering said automatic frequency and phase control signal from an 
equalized quadrature-phase digital modulation sigj*al that is formed by combining said first 
decimation filter response and said second decimation filter response in a second way, one of 
said first and second ways of combining said first decimation filter response and said second 
decimation filter response being additive in nature and fee otiier being subtractive in nature. 

50(currently amended). The claim 49 receiver apparatus of claim 49, wherein said first 
adaptive-filter-kernel computer and said second adaptive-filter-kernel computer are each of a 
type using discrete Fourier transform procedures in its computations. 



29 



Atty. Dkt. # ALRL03A 



Response to 1* Office Action 



PATENT App. # 09/823,500 



51(cuiTenily amended). Hie claim 49 receiver apparatus of claim 49, wherein said first 
adaptive-filter-kernet computer is operable to compute the discrete Fourier transforms of 
successive portions of said first phase-splitter response that provide a sampling window moving 
through a ^icc^sion of different positions in each of successive data field s tim e generally 
without substantial int e rruptio n, to quantize said first decimation filter response and generate 
therefrom a first estimation of the baseband digital modulating signal in accordance with which 
said selected one of said single-carrier digital modulation signals was generated,, to generate a 
first re-modulation signal by modulating said intermediate-frequency carrier of said leading first 
phasing with said first emanation of the baseband digital moduiafing signal in accordance with 
which said selected one of said single-carrier digital modulation signals was generated, to 
compute the discrete Fourier transforms of portions of said first re-modulation signal 
corresponding to said successive portions of saidfest phase-^Stter response, to process the 
discrete Fourier transform of each portion of said first phase-splitter response with die discrete 
Fourier transform of the corresponding portion of said first re-modulation signal for generating a 
discrete Fourier transform descriptive of the kernel desired in said first adaptive digital filter, to 
generate the inverse discrete Fourier transform of said discrete Fourier transform descriptive of 
the kernel desired in said first adaptive digital filter, and to generate the weighting coefficients 
for the kernel of said first adaptive digital filter by iowpass filtering each of the terms of the 
inverse discrete Fourier transform of said discrete Fourier transform descriptive of the kernel 
desired in said first adaptive digital fitter; and wherein said second adaptive-filter-kernel 
computer is operable to compute the discrete Fourier transforms of successive portions of said 
second phase-splitter response that generally are contiguous in time, to quantize said second 
decimation filter response and generate therefrom a second estimation of the baseband digital 
modulating signai in accordance with which said selected one of said single-carrier digital 
modulation signals was generated, to generate a second re-modulation signal by modulating said 
intermediate-frequency carrier of said lagging second phasing with said second estimation of the 
baseband digital modulating signal in accordance with which said selected one of said 
single-carrier digital modulation signals was generated, to compute the 
discrete Fourier transforms of portions of said second re-modulation signal 
corresponding to said successive portions of said second phase-splitter response, 
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to process the discrete Fourier transform of each portion of said second phase-splitter response 
with fte discrete Fourier transform of the corresponding port ion of said second re-modulation 
signal for generating a discrete Fourier transform descriptive of the kernel desired in said second 
adaptive digital filter, to generate the inverse discrete Fourier transform of said discrete Fourier 
transform descriptive of the kernel desired in said second adaptive digital filter, and to generate 
iSie weighting coefficients for the kernel of said second adaptive digital filter by lowpass filtering 
each of the terms of the inverse discrete Fourier transform of said discrete Fourier transform 
descriptive of the kernel desired in said second adaptive digital filter. 

52(new). A method for adapting weighting coefficients for channel equalization filtering in 
a receiver for a digital signal of a prescribed baud rate transmitted by respective 
amplitude-modulated radio-frequency carriers through a channel apt to include more than 
transmission path for said digital signal, which digital signal is in substantial part randomized 
and is disposed in successive data fields, said method comprising die steps of: 

estimating from the actual input signal with accompanying multipaih distortion thereof 
that is supplied to said channel equalization filtering what the ideal input signal supplied to said 
channel equalization filtering would be in the absence of said accompanying multipath distortion 
thereof; 

computing respective discrete Fourier transforms for successive portions of said actual 
input signal supplied to said channel equalization filtering and corresponding successive portions 
of said ideal input signal estimated from said actual input signal, said successive portions of said 
said actual input signal providing a sampling window moving through a succession of different 
positions in each of said successive data fields including said substantial parts that are 
randomized; 

generating discrete Fourier transform specifications of said channel equalization filtering, 
through term-by-corresponding-term division of each of the discrete Fourier transforms of 
successive portions of said ideal input signal by the discrete Fourier transform of the 
corresponding portion of said actual input signal supplied to said channel equalization filtering; 
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computing tentative sets of weighting coefficients for said channel equalization filtering 
from said discrete Fourier transform specifications of said channel equalization filtering; 

low-pass filtering successive said tentative sets of weighting coefficients for said channel 
equalization filtering to generate discrete Fourier transform descriptions of final sets of 
weighting coefficients for said channel equalization filtering; and 

util izing said final sets of weighting coefficients for sa id channel equalization filtering. 

53 (new). The method of claim 52, wherein said channel equalization filtering is performed 
in Ae time domain, and wherein said step of computing tentative sets of weighting coefficients 
for said channel equalization filtering from said discrete Fourier transform specifications of said 
channel equalization filtering essentially consists of computing the inverse discrete Fourier 
transforms of said discrete Fourier transform specifications of said channel equalization filtering. 

54(new). The method of claim 52, wherein said channel equalization filtering is performed 
in the frequency domain, said method further comprising steps of: 

multiplying said respective discrete Fourier transforms for successive portions of said 
actual input signal supplied to said channel equalization filtering, term-by-term, by said discrete 
Fourier transform specifications of said channel equalization filtering to generate discrete Fourier 
transforms for successive portions of a response from said channel equalization filtering; and 

computing the inverse discrete Fourier transforms of said discrete Fourier transforms for 
successive portions of said response from said channel equalization filtering, thereby to generate 
said successive portions of said response from said channel equalization filtering. 
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